Nosocomial transmission can be prevented by the vaccination of healthcare workers. 17 The hepatitis B vaccine provides protection against the infection.
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The health care workers and laboratory workers generally are faced with many occupational risks at work and his/her health and safety may be severely jeopardized if adequate preventive measures are not taken. These hazards can be physical, chemical and biological. The prevention of occupational hazards requires a thorough knowledge of the risks and practical measures to be taken. 19 They should familiarize themselves with "universal work precautions", as defined by Centre for Disease Control, are a set of precautions designed to prevent transmission of Hepatitis B/C virus, Human immunodeficiency virus (HIV), and other blood borne infections when providing first aid or health care. Under universal work precautions, blood and certain body fluids of all patients are considered potentially infectious for HIV, HBV/HCV and other blood borne pathogens. 20 Universal work precautions apply to blood, other body fluids containing visible blood, semen, and vaginal secretions. Universal work precautions also apply to tissues and to the following fluids: cerebrospinal, spinal, pleural, peritoneal, pericardial, and amniotic fluids. Universal work precautions do not apply to faeces, nasal secretions, sputum, sweat, tears, urine, and vomitus unless they contain visible blood. Universal work precautions do not apply to saliva except when visibly contaminated with blood or in the dental sitting where blood contamination of saliva is predictable. 21 It is recommended that all health care workers take precautions to prevent injuries caused by needles, scalpels, and other sharp instruments or devices.
Health workers are exposed to a large pool of specimens including body fluids from patients suffering from HBV/HBC/HIV infection such HBV/HCB/HIV. 22, 23 They seem to have a poor perception of risk of infections and are not compliant with the basic principles of universal work precautions. 24 This system of infection control is, therefore, very important if the risk of transmission of infections in working places are to be minimized, as they may not be aware of the outcome of blood and fluid specimens until they are investigated. 21 Vaccine prevents the transmission of HBV. However, vaccination awareness has been found to be poor among the health care workers in both developing and developed countries. The Hepatitis B vaccination is non-infectious, vaccine prepared from recombinant yeast culture rather than human blood or plasma. There is no risk of contamination of any other blood borne pathogens or any chance of developing HBV from the vaccine. It is achieved by administration of a three-dose regimen, with the second and third doses being given one and six months after the initial dose. Antibody levels of over 100 µ/ml indicate a good response to vaccination. Antibody level between 10 and 100 µ/ml indicate a poor response.
The purpose of this study is therefore to determine knowledge of the HBV vaccine, frequency of vaccination, and understanding of risk factors for HBV infection among nursing students attending tertiary care hospitals in Agartala City. The objectives were to assess awareness, practice of selected nursing students regarding risk for contracting hepatitis B and self-reported vaccination status.
METHODS
A cross-sectional study was conducted among nursing students attending Agartala Government Medical College and Govinda Ballabh Pant Hospital; Tripura Medical College and Dr. BR Ambedkar Memorial Teaching Hospital; and Indira Gandhi Memorial Hospital (a state referral hospital), located at Agartala city during Jan to March 2015. A sample size of 300 was calculated based on 60% prevalence 45 with an absolute error of 6% including 5% non response. Individual sample was selected by convenience sampling and data were collected by pre tested structured questionnaire. The questionnaire had three parts, the first part included the general information related to the participants, and the second part contained the questions related to knowledge and third part related to practice/self-reported vaccination status on HBV. There were 22-item questions related to knowledge and response was binary, recorded as either yes or no. Each item with the correct answer was given 1 (one) with a maximum score of 22 and wrong answer 0 (zero) with a minimum of 0 (zero). The knowledge part had been scored into three categories, that is, poor (0-7), average (8) (9) (10) (11) (12) (13) (14) and good (15) (16) (17) (18) (19) (20) (21) (22) . The participants were asked to complete the questionnaire without leaving any un-attempted or incomplete questions, which were relevant. Verbal informed consent was obtained from the participants and strict confidentiality maintained. Workers who had a history of HBV infection, unlikely to come in contact with blood/body fluid, and those who did not agree were excluded from the study. High-risk HCW were defined as hospital staff exposed to greater risk of acquiring HBV infection due to the specific nature of job including residents, house officers, nursing staff, nursing assistants, sanitary workers and lady health workers working in surgery/allied, medicine/allied and gynecology/obstetrics operation theatres, emergency reception, Intensive Care Units, hemodialysis department and dental unit. 45 Effectively vaccinated subjects were defined as those who had received three doses of hepatitis B vaccine according to the schedule (0, 1 and 6 months). 45 Data were entered in the computer after preparing master chart and analyzed using Epi info version 6.0, CDC, Atlanta, Georgia, USA. Microsoft excel 2007 software Microsoft Corporation, Redmond, Washington, USA. Percentage and mean were calculated; and X 2 test was performed while analyzing data. P value < 0.05 was considered statistically significant.
RESULT
The present study was conducted among 300 nursing students to assess their knowledge and how they have adopted safety measures in preventing further spread of the disease among themselves and also towards patients.
It was observed that half (50.2%) of the participants were within the age group of 19-22 year overall mean age of the respondents was 21.07 years (SD±2.321). Almost equal proportion of the students represented in the study ( The overall mean knowledge score was 16.2 (SD±3.209) (p=0.000). The minimum and maximum score in male and female were 4, 21 and 4, 22 respectively. More than ninety percent (94.1%) of the participants in the age group of >22 years had showed good knowledge (p=0.000). (Table 3 ). The academic years of study were significantly associated with knowledge of hepatitis B virus infection (p=0.000). NB: In few items the response were missing due to non response. So, the numbers were not equal in different items. So the total numbers were not similar.
It was observed that the participants with good knowledge (92.1%) had adopted safety measures against the hepatitis B infection (p=0.653). Surprisingly the recapping of needles also more predominantly observed among the good knowledge (87.4%) group (p=0.004). As per expectations, it was further observed that self reported vaccination against hepatitis B infection were more in the good knowledge (83.5%) group (p=0.355). The participants having good knowledge (86.0%) used hub cutter as a precautionary measures against any blood borne infection (p=0.000). The use of sterile gloves before performing works also predominantly seen among the good knowledge (82.0%) group (p=0.071). The participants with good knowledge (86.3%) had used predominantly sterile needle and syringes (p=0.000) while at work. It was noteworthy to mention that of the participants with good knowledge (84.8%) used puncture proof container for discarding needles and syringes (p=0.012) ( Table 5 ). NB: The knowledge of (0-7) for *, ** and *** were clubbed together with average score (8) (9) (10) (11) (12) (13) (14) and 0 cells were also clubbed with adjacent row while performing X 2 test. In few items the some responses were missing due to non response. So the total numbers were not similar.
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DISCUSSION
This cross sectional study was conducted among 300 nursing students who were attending tertiary care hospitals in Agartala city to assess their knowledge and current level of practice.
In this study we observed that half of the participants were within the age group of 19-22 years with a mean age 21.07 years (SD±2.321) and nearly one-third below 19 years. Paudel et al. (2012) from Nepal reported that about 60.5% were 18-20 years old (mean age ± SD =18.54 ± 2.001 years) and almost one-third (31.2%) were below 18 years. 30 A study conducted in North India showed that the mean age of the study population (medical and Nursing Student) was 22.36 ± 23. 46 Almost equal proportion of the students represented from different academic year in the present study. Paudel et al. (2012) from Nepal reported that two-fifths (39.5%) of the participants were studying in the first year, one-third (31.7%) in the second year, and the remaining 28.8% were studying in the third year of PCL nursing. 30 Almost forty four percent of the students family income were within Rs. 10,000/-per month followed by more than Rs. 15,000/-and Rs. 10,000/-to 15,000/-. Paudel et al. (2012) from Nepal reported that about 42.3% had a monthly family income between Rs 10,000-15,000/-per month followed by 35.3% had less than 10,000/-per month. 30 Almost all of the respondents were aware of the Hepatitis B virus and also the Hepatitis foundation of Tripura, a nongovernmental organization (NGO) in the state. This NGO is looking after the total vaccination coverage in the state. This organization is arranging subsidized rate for hepatitis B vaccine for vaccination in the state. A study from Sindh, Pakistan showed that 67.76% women correctly responded that virus was a cause of hepatitis. 47 Samuel et al. (2009) reported that more than three-quarters of the respondents (81%) had ever heard of hepatitis B infection prior to the study. 33 Shah et al. (2007) in Pakistan reported that 64% responded said that virus was the cause. In the present study majority said that hepatitis B virus infection also called as serum hepatitis. 36 Swarnalata (2014) reported that 68.7% of the students were correctly knew that Hepatitis B infection originally known as serum hepatitis. 34 In the present study it was observed that majority of the students wrongly mentioned that it could be treated although no definitive curative treatment available for the hepatitis B infection. More than ninety percent of the respondents mentioned that hepatitis B positive mother to child could be transmitted if no precautionary measures taken. They said that vaccination could prevent the mother to child transmission and one of the precautionary measures could be vaccination at birth of the child if mother was positive for HBV. They also aware that doctors, nurses and laboratory technician were at risk for contracting the disease while at work. The virus could be transmitted through needle stick injuries and unprotected sex. Shah et al (2007) in Pakistan reported that 95% mentioned that liver was affected by hepatitis B. Only 64% responded that a virus was the cause. Regarding transmission of hepatitis B, 47% mentioned infected blood transfusion, 50% contaminated needles, 25% un sterilized instruments and only 22% mentioned sexual contact. A 65% mentioned that it was curable and 38.5% said it was a preventable disease. Vaccination, use of disposable syringes, use of sterilized instruments and practicing safe sex could prevent Hepatitis B infection according to 34%, 30%, 13% and 6.5% vaccinators respectively. 36 Khan et al. (2010) reported that 53.9% believed that it was curable up to certain level, with females showing higher percentage than male students (p=0.005). 43 In the present study more than eighty percent were aware that it could cause liver disease, aware of screening test and screening was required before doing any surgery. More than seventy two percent said that hand shaking would not transmit the virus. Swarnalata (2014) reported that acute illness due to HBV causes liver inflammation (p=0.01) and doctors and nurses were at an increased risk for Hepatitis B infection (p=0.03). Transmission of Hepatitis B on exposure to blood or other body fluids, needle prick injuries and unprotected sexual exposure was correctly known to 88.1%, 79.9%, and 69.4% participants respectively. 34 The present study results were coherent with another study among the dental students where in majority of them knew about transmission of Hepatitis B by blood borne, needle injuries or sexual exposure. 48 Another study conducted among first year nursing students revealed that 35.96% of study subjects were aware that unsafe blood transfusion could lead to Hepatitis B. 46 Paudel et al. (2012) from Nepal reported that most of the students (97.4%) said that the infected blood receivers were the high risk population followed by babies born from the infected mother (84.2%), intravenous drug users (81.3%), health workers (69.1%), and person with multiple sexual partners (67.5%). 30 A study in Bangladesh showed that prostitutes were the high risk group of Hepatitis B (20%) followed by health workers including doctors and nurses (15%). 49 A study from Karachi, Pakistan, reported that the risk of getting Hepatitis B was high among poor people living in unhygienic conditions (34%) followed by surgeons (32%), barbers (12%), intravenous drug users (8%), blood recipients (6%), uneducated people (6%), and sex workers (2%). 50 A study from Sindh, 47 Pakistan showed that 33.88% transmission of HBV via infected blood transfusion, 40.49% contaminated needles, 38.0% unsterilized instruments and 19.0% mentioned sexual intercourse. Swarnalata (2014) reported that 44.8% students were aware that it was not transmitted by hand shaking, 72.4% said that hepatitis B (HBsAg) surface antigen used for screening, 65.7% said screening was necessary before undergoing surgery and 67.9% said doctors and nurses were high risk group of population for contracting HBV. 34 In the present study knowledge regarding hand shaking was quiet high compare to their study but coherent with another study conducted by other investigators who obtained 95% correct answers among the respondents. 51 Other studies reported that 56% of the respondents knew about it. 46 In the present study nearly eighty percent knew that hepatitis B vaccine has 3 doses schedule and vaccine was one of the effective preventive measures. Paudel et al. (2012) from Nepal reported that almost all (99.7%) participants reported that vaccination against Hepatitis B was the effective preventive measure, followed by avoiding needle sharing, use of sterile needles for tattooing and piercing, screening before blood transfusion, avoiding unsafe sex and avoidance of sharing razor and tooth brush (93.5%, 81.3%, 80.8%, 72.2%, and 69.9%),respectively. Almost all (98.9%) replied that three doses of vaccination was essential for the prevention of hepatitis B and more than half (56.9%) reported in infancy period as an ideal age of vaccination. 30 Swarnalata (2014) reported that 70.1% students were aware that hepatitis B infection was vaccine preventable and 63.4% aware correctly about dose schedule of the vaccine. Overall 69.3% of nursing students aware about mode of transmission of infection, it was vaccine preventable infection and correct schedule of the vaccine. 34 Some of the previous studies reported that 46 .8% of the medical students had understanding on preventive measures such as provision of clean water, improvement in hygiene, restriction to single sex partner, avoidance of transfusion and vaccination (24%, 27%, 6%, 19%, 9%, and 15%), respectively. 50, 52 Studies conducted in the general public in India 53 and abroad 54, 55 have revealed that the awareness about HBV and Hepatitis B was less. The present study revealed that awareness among the nursing students was better than that among the general public. This could be due to the fact that the nursing students were a part of health team and hepatitis B was taught in their study curriculum. Nevertheless, the importance of the subject needed to be emphasized, so that transmission of Hepatitis B could be decreased among them as well as to the patients.
It was observed that the overall mean knowledge score was 16.2 (SD±3.209) and found to be significant (p=0.000). In further analysis of sex wise difference in knowledge score were 16.84 (SD±3.006) for male and females 16.59 (SD±3.279) (p=>0.05). The knowledge score overall ranged 18 with median value of 17. The minimum and maximum score in male female was 4, 21 and 4, 22 respectively. Chao et al (2010) reported in China that out of a total knowledge score of 16, the median knowledge score was 13 (81%) correct (range = 4 to 16); 13 individuals (5%) responded correctly to all of the knowledge questions. Health professionals who reported having personally been screened for HBV scored 1.2 points higher (95% CI: 0.1, 2.3) than health workers who did not report having been tested. 38 Abiola et al. (2013) reported that attitude towards hepatitis B vaccination was good among all of the respondents and the mean attitude score (%) was 92.9 ± 14.3. Majority (84.5%) had poor practice of hepatitis B vaccination and the mean practice score (%) was 24.2 ± 25.0. Among those who did not receive the vaccine, majority (67.6%) gave non-availability of the vaccine as reason for this. 37 Fayaz et al. (2012) reported that the mean knowledge score was 5.2 with a standard deviation (SD) of 1.5. 32 It could be mentioned that the knowledge score pattern were comparable but the values were different. It might be due to the fact that the number of items set for the questionnaire by the authors was different for different studies.
In the analysis of knowledge in relation to sociodemographic variables it was observed that 94.1% of the participants in the age group of >22 years had showed better knowledge compared to the other age group (0.000). In further analysis of the year of the study it was observed that nursing intern had better knowledge compared to 1 st year, 2 nd year and 3 rd year students (p=0.000). But when we analyse the participants according to each year of study, it showed that majority of them showed good knowledge. Singh et al. (2012) reported that only 20% of the II year students had the correct knowledge regarding post exposure prophylaxis for hepatitis B. Majority of the III year students knew about the vaccine type, vaccination schedule, type of syringes, route of administration, safe disposal of syringe and needles and other preventive strategies. 84 % of the medical students in II year were completely vaccinated for hepatitis B as compared to III year students. 42 There were similarities in knowledge between urban and rural back ground and also majority of them having good knowledge. Majority of them were from different castes but having good knowledge of hepatitis B infection (p>0.0%). Further to mention that acquiring knowledge was independent to the caste or class in the society in which he or she belonged.
It was observed that 84.7% of the participants reported that they were vaccinated with hepatitis B vaccine. Paudel et al. (2012) from Nepal reported that majority of the participants (three-fourths of the total) were vaccinated against Hepatitis B; however, very few (≈1/10) had tested their blood for Hepatitis B. [30] A similar study in Greece showed that 80.7% of the students were vaccinated before their clinical practices. 52 and 66% students in Pakistan were vaccinated against Hepatitis B.
50 Ganesh et al. (2014) observed that 38% of nursing students and 29.6% of laboratory technicians were not vaccinated among the participants. The reason mainly asserted for not being vaccinated was found to be negligence among physiotherapy students and lab technicians whereas dental and nursing students have forgotten to take vaccine. 41 In other study 56 the reason for being not vaccinated was also found to be negligence. The present study revealed that majority of them recapped needles after use, had accidental needle prick injuries, tested for hepatitis B virus infection after injuries; and consulted and treated by doctor amongst the positive participants till the time of survey. It was noteworthy to mention that majority of them used sterile needles and syringes and sterile gloves at all the times before performing works. Among the participants majority used sterile equipments other than needle and syringes before performing any work and discard the used needles and syringes in a puncture proof container. Paudel et al. (2012) from Nepal reported that most of the participants had good practice of recapping of needle; 85% of them did not recap the needle after using the syringe and 94.6% had the good practice of single use. Four out of every five (82.6%) students had a practice of using sterilized instruments and 81.8% had practice of wearing gloves during the time of injection and surgical procedure; nevertheless, slightly more than a quarter of the participants (27.2%) used mask during service time. 30 It was observed that the participants with good knowledge had showed good practice regarding safety measures against the hepatitis B infection (p=0.653). Surprisingly, the recapping of needles also more predominantly observed among the good knowledge group of the participants (p=0.004). As per expectations, it was further observed that self reported vaccination against hepatitis B infection were more common in the good knowledge group (p=0.355). The participants with good knowledge had used hub cutter as a precautionary measures against any blood borne infection (p=0.000). The use of sterile gloves before performing works also predominantly seen among the good knowledge group (p=0.071). The participants with good knowledge had used predominantly sterile needle and syringes (p=0.000) while at work. It was noteworthy to mention that the participants with good knowledge used puncture proof container for discarding needle syringes etc. (p=0.012). Paudel et al. (2012) from Nepal reported that there was a statistically significant difference in the preventive practice of Hepatitis B among different age groups (P < 0.05) and a good preventive practice has been significantly increased (P < 0.01) according to the academic grades (27.6% in the first year vs. 38.4% in the third year). 30 A study conducted among medical students in Gujrat, India, showed poor knowledge and practices for Hepatitis B prevention among I and II year students than III year students. 42 Gebresilassie et al. (2014) reported that 95.7% of the rooms had waste collection containers for sharp objects located closer to work area. From all room observed 63.4% of them had written guideline or picture on risk communication.
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CONCLUSION
The overall knowledge of Hepatitis B was high among the study participants. But their practices were not satisfactory. So, regular training and awareness seminar about Hepatitis B needed to be carried out. Further studies are indicated involving all levels of health care workers.
